This article reports a case of bilateral fatigue fracture of the femoral components in a cruciate-retaining uncemented total knee arthroplasty (TKA). A 75-year-old woman (height, 158 cm; weight, 72 kg; body mass index, 29.2) had undergone one-stage bilateral TKA for osteoarthritis 11 years previously at the author's institution. Surgery was performed using an uncemented Flexible Nichidai Knee. Equal tension of the collateral ligaments and normal mechanical axis were achieved during the primary procedure. The patient was an ardent lover of the game of badminton and had higher activity levels with daily playing. At 8 years postoperatively, she started complaining of mild pain in both knees. The pain gradually increased, and at 11 years postoperatively, she had diffi culty walking. Anteroposterior radiographs showed narrowing of the medial joint space, indicating wear of the polyethylene insert. Lateral radiographs showed signs of broken implants in both knees. There were no signs of gross implant loosening or osteolysis. One-stage revision surgery was performed, and the knees were converted to cemented posterior-stabilized TKAs. At revision, the bilateral femoral components were found to be fractured at the junction between the trochlear fl ange and the medial condyle, anteriorly to the medial peg. The polyethylene insert showed mild wear at the medial middle portion.
I
n the majority of case reports, stress fractures of the femoral component have predominantly affected the medial condyle, following uncemented implantation of fi xed-bearing knees. In this case, failure of bone ingrowth in uncemented components, higher body mass index, and a higher athletic activity led to fatigue fracture of the femoral components.
CASE REPORT
A 75-year-old woman (height, 158 cm; weight, 72 kg; body mass index, 29.2) had undergone one-stage bilateral total knee arthroplasty (TKA) for osteoarthritis ( Figure 1 ) 11 years previously at our institution. Surgery was performed using an uncemented Flexible Nichidai Knee system (Nakashima Medical Inc, Okayama, Japan), which is a cruciate-retaining prosthesis. The femoral component of cobalt-chromium alloy and the tibial component of titanium alloy had a 1-mm fi ber-mesh coating layer. Equal tension of the collateral ligaments and normal mechanical axis were achieved at the primary procedure.
She had a satisfactory clinical result, with a pain-free knee and range of motion from 0° to 110°. She had regular clinical and radiographic follow-ups at 3, 6, and 12 months after surgery and then at 1-year intervals, without any change in her clinical and radiological results. She had a satisfactory recovery and enjoyed playing badminton 1 hour daily as an ardent lover of the sport.
At 8 years postoperatively, she started complaining of mild pain in both of her knees. The pain gradually increased, and at 11 years postoperatively, she had diffi culty walking and required a cane.
On examination, neither knee was swollen or tender. Range of motion for both knees was 0° to 110°. Complaints of severe pain and a slight varus deformity with weight bearing were observed in both knees. Knee Society knee and function scores 1 were 49 and 35, respectively.
Anteroposterior radiographs showed narrowing of the medial joint space, indicating wear of the polyethylene insert. Lateral radiographs showed signs of broken implants in both knees. There were no signs of gross implant loosening or osteolysis (Figure 2) .
One-stage revision surgery was performed, and the knees were converted to cemented implants. At surgery, the previous skin incision was extended, and a medial parapatellar approach was performed to check for component stability. A transverse fracture of the medial condyle of the femoral component was noted at the junction between the trochlear fl ange and the medial condyle area in both knees. The polyethylene insert showed mild wear at medial middle part (Figure 3 ). The remaining femoral component and tibial tray were both stable.
After removal of the femoral component and polyethylene insert, a thin layer of fi brous tissue was found interposed between the bone and metal under the fracture area. There were no signs of focal osteolysis. Bone ingrowth was seen on the porous surface of the femoral component, except in the fractured area. A cemented posteriorstabilized Flexible Nichidai Knee was implanted; bone grafts were not necessary.
The patient's recovery was uneventful, and she regained satisfactory pain-free knee function. One year postoperatively, the patient walked without a cane, and her range of motion was 0° to 110°. Knee Society knee and function scores were 89 and 90 points, respectively. Radiographs showed correct alignment with no loosening of the prostheses ( Figure 4 ).
DISCUSSION
Occasional fractures of the tibial metal component in resurfacing designs have been reported. 2, 3 However, fatigue fracture of the femoral component is rare (Table) . For our case, the rate of femoral component fatigue fracture among 87 uncemented cruciate-retaining Flexible Nichidai Knee was 2.2%, whereas among our cemented TKAs (3260 cruciate-retaining and 2162 posterior-stabilizing designs), the rate of femoral component fatigue fracture was zero. To our knowledge, no bilateral fatigue fractures have been reported in literature. The reported time interval between the index arthroplasty and femoral component fracture has ranged from 20 months to 11 years. [4] [5] [6] [7] In our case, bilateral fatigue fracture of the femoral components occurred 11 years after onestage bilateral primary implantation.
Several reports attributed the fracture of the femoral component to specifi c design features of the uncemented doublebead Ortholoc II prosthesis [4] [5] [6] [7] ; no fatigue fracture with other types of femoral components was reported in the literature for several years. However, 2 fractures of the femoral component of the Genesis II knee prosthesis (Smith & Nephew, Memphis, Tennessee) were reported by Michos et al 8 13 in 2010. In the majority of case reports, the femoral components were uncemented implantations in primary TKAs. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] It may be diffi cult to achieve full and stable contact with bone at the junction of the beveled surfaces of the femoral component, which can lead to failure of bone ingrowth in uncemented components. In our case, a thin layer of fi brous tissue was found interposed between bone and metal under the fracture area, although there were no signs of focal osteolysis.
Design features of the prostheses have in specifi c cases contributed to the occurrence of fatigue fractures. In a study of 31 Ortholoc II prostheses with doublebead coating, Whiteside et al 5 found that 29 fractures happened at the medial condyle where the metal thickness was only 3 mm. This proved insuffi cient with respect to the local loads and stresses. In our case, the fracture area was located at the junction between the trochlear fl ange and the medial condyle in both knees, with a 1-mm fi ber-mesh coating layer, where the metal thickness was only 3 mm, similar to that found in the Ortholoc II prostheses.
In our patient, the fracture predominantly affected the medial condyle of the femoral component. This may be related to the higher load share of the medial knee compartment, which may be even greater if the knee has been realigned with a slight varus deformity.
In the majority of the case reports, there were no differences in the patients' gender. However, patients' age ranged from 51 to 75 years (average, 58.1 years) at the time of the index procedure. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] The average age was younger than in most TKA cohort studies, which is typically 70 years. Younger age is presumably associated with a higher activity level resulting in higher stresses on the implants.
Many factors contribute to the fatigue fracture of the femoral components. In our case, failure of bone ingrowth in uncemented components, higher body mass index, and higher athletic activity led to fatigue fracture of the femoral components.
